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( fj. IMAGE PROCESSING APPARATUS FOR DISPLAY 
IN HDTV 

Abstract 

PURPOSE An image processing apparatus for display in 
HDTV is provided to construct an optimum hardware 
when changing data having other color formats into an 
uniform format 

CONSTITUTION A data input unit(11) processes and 
outputs image data having other image and color formats 
and then outputs format information and a control signal 
on the respective image data. A memory interface 
unit(l3) selects one among the image data outputted from 
the data input unit(H) and then reads or writes the 
selected one A format converting unit(14) changes the 
image data outputted from the memory interface unit(13) 
into a constant image and color formats by using the 
format information outputted from the data input 
unite 1 1 > An on-screen display processing unit(15) 
performs an overlay of the on-screen display data to the 
image data changed from the format converting unit(14). 
A color space changing and image processing unit 
changes the image data outputted from the on-screen 
display processing unit{15) into image data of color 
signal type according to the control signal outputted 
from the data input unit and thereafter performs various 
image processes 
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-M- —J 

o||o|*|c|e|mo|s| c\±m%\o\g *|a|&*|o|| as- a-Im chg |ha|. §J °^i°|J # sjg g& Eflo|E) 

A g# CflO|Ei<H| CHS i"J SfiS I" ^|0i^S## f^Sfe C-i|0|Ei °ja^fif, M7| CH|0|EH 2J^^0«Ai 
g& ^|0|Ei# # 5[L[f AjEH^Ol M^L-f gJ(H£fc D||Ha| e]E^|0|^^2h. &7\ Ci\0\B] °J^^0)|Ai £5U 

Sfiii o|gsK>i #7| Dilaai °jE|Bi|o|^o||Ai g& ci|o|Ei# ejg |^s D i a! g&asfi S E H^ g^sfe- 

± a A S#^2K a5S ffltHf^W tgshsj g& E|| 0| Ei on S_^ 3 gJ C|^#B||0| c-||o|Eie £HB||0|*fe £-±3. 
e t:|^#B|o| flai^af. #7| E)|o|Ei a^^o||Aj s^n xjojasoii cQn[ g-iaa E|^#B^0| ^E|^0||Ai 
t e||o| E^s Aij £JJl Se|Jo| E||o|Eis s»» * c^a- S#*|a|e ^a|. g$ ni qaj. xia| 

^3. ^s|ol Oiai 7W ^otsi- 3 7| §J =a||gj DTV S^S ?JNE||o|^^ eel oma|- 7|^£| NTSC4 

VGA £l2£| oj eh nj| o|^7 1- 7^shoi DTV g& 5! NTSC4 VGA E|^#aflo|ih 4= 214. na|:n, s|^o| ^ o 

.£/ 

a|oi|s HDTV£| eilois ^a|^*|s| ^Aj # ggs^i o,s h |s E£ 3 a £ 1S) 0SD «s| feMI 

« MOi^^- M££flfl| ^a^^o)| cHSh : ci|o|EH °Jg^^ 12 : Dj|aa|13 : CH|££| ^JeWI^ 

14 : fflft^15 : OSD X\S\* 16 : ^ZlE. S«^17 : LUT 18 : D/A BtHM9 : ^l^^ 111 : HbUS ^|CH^ 

112 : l 2 C ejE-imiOl^-?. 113 : DTV £JE-|2||0|^1 14 : NTSC Si VGA 2]Eiii||o|:^ 115 : OSD c4|o|eH °jEHiti|o|^Y 
116 : xH#*j oleifl|0|^ 151 : Q\o\e\ ^4h¥l52 : Sj^: 
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ggiO/ $Sfc 71 £ §J zl got gag ?l$ 
& S-SS cil^l W TVCHI ^, HDTV(High Definition Televisional Ai d|^#e||o|§ ^a|§-*|ofl ^ 



Xl®^. o|o)| c^af c|x||J- TV c|^Ssyo|S*|fe 24Hz, 30Hz, 60Hz, n|«^Aj H «ai- s ^eJ|oi°o| 

S&S 3 £11* t 2ICH0|: S^, 240X640, 480x704. 720x1280, 1080x1920 Slt&5L# ^ 

£E°h HDTVg c|^se1|o|§ °|ai. *]a|#*|£. HDTV g>^w A|^ohc|. S^alE ^XH &##°! NTSC 

?I?J 711^- S^m^ SJ°H£ c|x|^ fEfe. of^sa 2E58 2| NTSC g&S t|^#ejo| *fe 7|^o| °! 

oio|: si-ci-. 

nam, pc aMEi^ s r So| #n NTSC^ afSol #*l ^°££ hdtv gj£* PC fiM^s a|*j^ g ° DTV ^ 
ajs ^yoHai- PC mo|EH°J VGA dl£ i^|^Ma^o|7h 7^°[ 7|feo| alow &cK 

HDTVS t|^#aflo|# 2|av *|a|§-*|-^ -y-7|<a|- ^0| c|-°f°f c|x||J- ^#Aj22(- NTSC^r VGA i!t SJ OSD(On 
Screen Display) d|o|Ei# z\±^#\o\Z\7\ $]tft*\ g^|2f g-af a°(J(Y Cb Cr)HS S#*r^ 

Spoilt £ D iS## ^SSUL OSD ga||e S of^sns flaisratoi o|m| of^sn fla|s 

e!S- V^sjei o|-^?J|cH7h an, **| OSD c||o|e|6 ^a|^7| ?|«|| oi|aa|7r HfiS S*HSo| °[cK 



& H JS§ §ep|£2| SfllSS *H3*PI °JM52£ c r # &aH°l!S 7Ry c||o|&|# ya5 D l°£ 

g£M.| s|5joj §FH?||0is ^ahei HDTV^I c|^#3|o|g *|g*lfc til ^ajo| ?ic|. 

SE°>, £ gJ-@o|| u|-# HDTV2| rz|^=a^o|S 2^ *ia|§-*|fe c^si- °| a^j,). osd s d(js. Q hg j £°j}o S u_^ A | 
OSD cj|o|Ei xjaie £|sjs| s^lom ^ahs^oii cf = asio| °icK 

o|ffi-h &gsp| o| & g. ^goil r4# o||o|x|[:|E| ho|s| q^#£]|o|g. g& *|a|#*|2| 7\& 

■B fll 1 a D i xg 2 2^£ D i/*|| 3 S D J! c|lO|E|* 5 D Ji°S Bfi«|2 o| g^2[ iJ§ 

55! 2| OSD fiiHeflol » * ^af ^fje^cil Si^K 

BE°h, e ^goll of# cH|o|x|D|E|MO|°| c:|^s E ^|o|s g^j. fla|S*|s| cF# sg§ |2q °JN5||o|^# o|g*W OSD 

CH|0|Ei# Xl| 0| 4Jj5J. 2 ^^j. C||0|E1# X|| gSUl 0| D||0|E1# 4|) ^#^0|| XflgS^ Af#X|-7|- fiSfe 4J| # 

& SS<HI o||o|*|c|ej "o|2| ciigaiiois ?|At ^a|^x|s| ^ ^ # a§s = s E||o|Moi|A-| ^a|i! *°| 
i^l^ia- t||o|Ei# ofysa d|o|E-|^ Hi&shoi o|^sa ill s|S ft^S-oil 2icK 



£2 c>—l I CD jxr — I CP 

M7|^ S § | & ^^o|| [L \B 0||0|*|C|E| "0|2| E|^g^|0|§ ^a|^*|# 7HBt5H°S ^E^l^ £ 1 

2f i>o| ^ #b DTV §aj ch|o|e.H2|- NTSC ^ VGA q|o|Ejfi|- zt t||o|Eio)| «H3Sfe 5 D J! 

oil chs Sfi Si xi|cHtJ2« S^sfe cj|o|Ei a^^2r, cj|o|Ei gJ^^o||Ai *^sfe ci|o|BH §o)H AjEtj^oi D)|£a| 
oil ii7H^ gjcHSfc nasi e!MHo|^fiK moiE-H a^^oiH ^^=^01 s^saaf ojs| 

i°J!g£t oisskh Djiaai °iEii||o|^^o||Ai c-||o|Ei# ^§ ihahsgi %e\\^ 55! ffl^sf. 

S9! BS^oiiah aahsgi SeH°| q|o|Ejo)| OSD ti|o|E^# £diel|o|sfe OSD ^a|^2h, zi)o\B] ojg^^ 
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o\\M S^g mms. S»S n^o\\ n+af OSD fla|^o||Ai £fcHe||o|3 ?a} s°>!°| g# 4|o|E|ff RGB g# 
E)|o|E.-|s. a**fe e«¥ol|Ai Bftg rqb SeH£| g& c(|o|E{-g- c r 2> k 5r *|a|*te 

LUT£ ^acK 

qolEjft S aahsgi s eiis. ffltwn o| i^agi Se«s| d||o|£^| OSD c||o|bi# zo\Ho\ 
2} * o| 2bH8||0|a &a> S°l}2| gAi- cho|e|* RGB 8 eh si S# H|o|b|£ HtM£* S D i fflft^s* OSD *ia|¥ 
2f AJjsf 5 ttj£? H ||x|«^ g £ o| onaal g(o| «^|£| C^otoj. gA lf a^xuxitii xiistt 

o|*K S ttSsi 41 a| oil oil «H9*hfe o||o|*|c|&|ho|°| c\±*e\\o\% g& ^a|^x|# s^a ^g*F 

E2Sg tfSoil tcFS 4fA|ofls. HDTV2I c|^ia||o|S g& ^a|S*|s| tfgspl AS Ais c|- 

# ifaf 3iS DTV S# E||0|EHS|- NTSC SEte VGA D||0|Ei.H2|- Zj d||0|e^| «HgWfc S^otf CH& §M 9! 

flKHAjif. ftsjet^ d|o|Ei oj^¥(ii)af. 9|o|Ei» *i7-m °j^£|±=. o|=sll^o|| «H & cUo|e|# ad f»5M 

*fe mi£ai(i2)2K dioiEi a^^(n)oiiAi #^sfe dioiEH §oi|Ai ouaai(i2)oii i*7m «<H2fc 

D)|aa| °lEiii||o|±^(i3)2K D||o|Ei s|^?(11)o||aH #e^a c|^teflo| £°|»gfifif i9!Sa# °l§ 
«KN D)|aa| ojEjjno|>t^(i3jo||/H ft^a 9^ cflo|ei# US %iz\3.°Jl S^H^ 2^ BtWi4)2f, 

S«t¥(14)oi|a| ^stg aais58 Seh°| g# e||o|e|o|| OSD «|o|Ei# 2iHB||o|*te OSD fla|^(is)SK g||o|b| °je| 
¥(11)011 ah tiei a Q&B. ffl ft* *^o|| ufahoSD flai¥(i5)o||Al 2t^|o|a 3a|- sgis| g& q|o|M# rgb 8 
eh°| gg eiioiehs. a»«fe Sft¥(i6)fiK ^*r5 ffl»¥(i6)oi|AH afta RGB 8e||s| g# e||o|e|i- cgol 
N 2|B*¥(1 1)011*1 LUT d|0|EH* o|«*W *K>|s ^£r±(White Balance)** 41 W 4IS(Black Level 

Extension) 5! M|7r&|M !# HH(Negative Film Mode) g& §£| c^fi- ^a| LUT(Look Up 

Table)(17)2K LUT(17)o||Ai #g^£l c\x\^ RGB o^£a RGB g^£S D/A a»¥(18)2f, LUT 

(17)o||Ai #g^a t|x||fRGBS^# D/Aaft¥(18)£| fla|A|2}yt *I^A|^Ai c|x|H S^ft ^l^¥ 
(19)S ■T L ^a c -K 

oi7|AH, m 7 | d| 0 |£H a^¥(n)fe dtv g^si a7i §y «oii msgflt sow ^oia« issfe 

HS1|?J ^|oi^(m)SK «a||aj fl|(H¥(11 1)011 -H *^a DTV it°l! §fi2| NTSC * VGA S£2f A|a|fl 
(SCL)# a^Bhol- OSD U\o\e]s>1 c|^#a||o| £8flSS2f oig^ Si *l|o|t!£ S« l 2 C °i EH ir|| o | r±i 

¥(H2)2f. Hellgj ^|oi¥(in)2| x|| o| oil ^a^s|feDTVS^#fla|«W D||aa| °Je^|o|^¥(13)^ 
DTV 2JE^|0|^¥(113)2h, NTSC S^O|l| VGA °je^aj-oh 0|# °J Ei 2|| o | aj NTSC/VGA £Je^|o|¥(114) 

s\, l 2 C eJEHE||o|^¥(il2)ol|A-| OSD q\o\E\^ °'^g>of D|Ha|(i2)o|| x^§3^7| fls|| °jEH2||o|Aj3fe OSD m 
o|eh °JE^|0|^Y(115)2K «ISa|2Mc|. D||aa|(i2)2| x«*S# ^H*S e!E^o|^¥(H6)s ^Scf. 

aa|n, OSD «a|¥(15)fe Diiaai 2jEiiH|o|±¥(i3)S #*H fl^S OSD ci|o|EH# sj§ 5°io S aft«W # 
ij^a OSD?l*|o|| #a4*h£^ fl|o|AjS# S^Sfe fl|o|EH aft¥d5l)2K ci|of eh aft¥(l5l)o||Al #^a 
*1|o|A!±oii c^ahsgi a»¥(14)o||AH a#a c||o|e^e||o^ ath¥(i5l )o)|ah $e^a d|o|Ei# 2u-|a1|o|«foi 
«a^*hfeei±(l52)S^acK 

olfif &o| M ggo|| ccf# HDTV2I e|^s^|o|§ ^a|&*|2| ^gs^ C^Jlf tfcK 

flx), H£||gJ fl|(H¥(111)fe S^H DTV ^Ei2||o|>;¥(113)S gJ5^£|^ DTV g^o|| CH& §£§ aa|g>of HDTVS t| 
^lMo| flaioii la&oiB) ssaj^s 

DTV S^oil cu*h saoilfe gJ^£|H Slfe. g^s| ^2) 2^ 4*, *FA ^, He||°J f(Frame rate : 60 
Hz, 30Hz, 24Hz), ^A^/H|§ ^A^ #4| §0| SjcK 

a£|2, l 2 C 2JEH2||0|>:¥(112)fe 2?H2| E!« 0|S*W A|£|S( ?^M?l|0|Ajs ^Wii ^ 01- ,2 C m ±t o|«»W 
HDTVS c|^§aflo| ^a|§-*|2|. 2|¥ ZKHI SMf ZL&tycl. 



I 2 C e!E^o|^¥(H2)fe l 2 C £jEHE||o|^Hi ^7| ?|«H A|a|S taj(SCL)2f A|am o||o|e|(sda)s| ¥ ?H2| 

NTSC VGA £JEH2||0|>:^.(114)£ S^2| Sflf NTSC ^ VGA 3.El7\ SJ^ScK 

naiui. SCL2| SDA£| ¥ ilifi o|§*foi faff §Sf flls*W, 31 #^ ssfiah OSD 5§d££|- 
£ fll^af LUT S o||o|Ei §2| safi . xiigshcK 
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DTVe!EiH0|^(il3)feH|c:|2 qaq(£A|sW 8^)0)1*1 ej|0|EHHf °je*£>o|- Hs)|£j *KH^(n 1)0|| 

ah JHicH-tJsoii °|sn oflaai a^Ajs-& oflHai °]EHit||o|^(i3)s. fi^°} C |-. 

oj|aa| °jE|it||o|^(i3)fe DTV °]&fiiJ|o|^-^-(i 13)CH| A-i figsfe e||o|EH# D)|aa|(i2)£| sjS*!- ?|*|o|| ^>m ? n ' 

aa|z c|^#e||o| M^y[ DTV PIP gEflg |£ a^s)^ ga* S^oiia) ?|*|°| ff^f 
dl*|DOo|d(Decimation)S u||H£|(12)o)| *1§rSW. 

£E*h, NTSC Si VGA 2!E^|0|^(114)^ NTSC SEt VGA 3|0|Ei# °J^g>o|- §7|aI±o)| °>*oH Dj|Ha| 
a^Ajjrs QflHa| e]E^|o|^(i3)^ S^&cf. 

Q)|Ha| e!e|fi||o|±^(i3)fe NTSC 5! VGA ejEHHoi^O 1 4)o||A-j agsfe q|o|E-)# m|Ha|(i2)2| 5jS»?|*|o|| 

nam, c\±^z\\o\ gE||7|- NTSC/VGA PIPH a^ ch°|^ S&o||ah *j*°i- ah°| S! sh£ SIS ¥ 

Ssfe q|A|o)|o|Ajs ^aj^oi d)| aa| (12)0)1 xj§r£H=K 

&\ Sell o)| q)o_i- NTSC/VGA ££ tjit o|g*n:|-. ^ l o| ai^S 0 |g3foi ^^°| g^ 0 | 

NTSC ?JS|£)*I q# ±ins* NTSC S^e!^! VGA ^eH°Ix| SVGA S °J x| tofi|2 o|o)| °**oHAH ^goi- ^a|# 

SE°h, osdc||o|e| °]E-]it)|o|^(ii5)^ \ 2 c ^m\o\^(^^2)s.^-B-i s^sife oi = ai|^ cj|o|e|s o|#*w q)|h 
a| a^Ai^s njiaai °jE.inj|oj^-^(i3)M fc^fich 

3? Q||Ha| e!E^o|^(i3)fe OSD c||o|e| e|Eiflo|^(i i5)o|| *i £S«fe cj|o|e|# nflaa|(i2)aj 
oil ^HM- a^cK 

av?| o||Ha| °lE-)a||o|^^(i3)^ DTV2JE^E)|0|^(113)£F NTSC SJ VGA °J 0|^^-(1 1 4)2h OSD 0|o|e| ojE-j2|| 
o|^(n 5)o)l ah §a|o)| mi aa| e^p-Ai±7f - oi-q-ii 0 | ^ AJs^l ^aj 2fa|sm, ^Aj ^|o)| 

= , OiSi §S0)|Ai DflHEl a^AJ^ # b> oW gf*cH D)|fia|(l2)2| a^ gjff o|# $ 

g^oli D||Ha|(i2)2| A^a# ^o\a-\ n #so S = D)|Ha|(i2)# a^|-£s s^k 

XflSS (Refresh) 21^101^(116)^ D|aa|(12)2| *H#£ aj^-S xJS*Ffe Jj£S 16ms~32ms o[c[ ^7|*|HS g 
& C||0|Ei# fn'HHS xf§*1°s D)|Ha|(l2)S| ah#S0| 4=83^. 

o| § ° OSD D)|Ha| g°^o)| ch*ha|d|- *H#3« ^SfSrS *HS3oil oj# D)|aa| m°^(Bandwidth)£| £u|g af# ^ 

ffl»^(14)fe- *^7| Di|aa| °!EH5|| 0|^^(1 3)# #sH S^£|^ DTV £E^ NTSC/VGA 9^ c||o|E-j-B °J«^o^ 
l 2 C £jEHit)|o|^^.(i 12)0)| ah #^e|^ c|^jfa||o| s°t! S! s°tj §fif o|§^o| eh|o|e.H°| #^ 

as a^£|^ £°|io| seHs 

^, ^&"(14)^ ^a| i^} gE|| YCbCr^r 4:4:4 ££-b 4:2:2 4:2:0£j DTV NTSC/VGA g& c||o|EHS 
oj^g>oh YCbCr7^ 4:4:4°j ^af s°JJ gEHS 

S££h, &\ 3.°! ^fr"(14)fe PIP x^a|7f 7f^S^ D|^ga||o| S D i §2£ PIP ggo| gj^£|S DTV# 
°S *!• NTSC PIP SE^ NTSC* t^S°S °} DTV PIP #^| 7|^# ^g°[cK 

aa|H °Jg^ agioi HD(High Definition)^ S(Zoom)s| i D io| SD(Standard 

Definition) 4:3H 16:9S ^#a|^ic|-. 

OSD *Ha|ifi(i5)£ S.°l ^S-^(14)o||ah s^U ej&S tH|o|EH# °js^g>o|- D)|aa|(i2)o|| xH^sj OSD q|o|EH# o|§^ 
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oi ¥?H°J 2.u]ii\o\ AifjcK 

^. £ 32\ So| cflo|Ei a»^(i5i)fe oitaai ojehjui o|^(i 3)o)| o)|aa| D||aa|(i2)o|| x|&s 

OSD 3|0|E)fi ?lo)#0:| i^li gEj) YCbCr7f 4:4:4 5E£- 4:2:2 4:2:0°J OSD g& d|o|E)# YCbCr7|- 4:4:4 
oj gel 5 a[i gens, yatoj- * <*±^52)S. l^sQ, OSD ?l*|o|| OSD q|o|E-|§ S^Sp| ?|°[ ^H|o|Aj2# 
(152)M S^el^l-. 

OSD *|a|^(l5)2| ei^i(152)fe Q\o\e.i S 4.^(151)0)1 a) *)|o)Aj20|| ^a|. OSD e||o|e| 

s\ S:°I ^lh"(14)o||Ai c-j|o|&l-B- S^g>o|- 2bHa||o|Sfoi <yj^£ «jft"(16)S iMgfcf. 

qsiE. «h^(16)fe- m^3S£ *|&=|ol 8!=- ^l^-g- olSSKH YCbCr SeH°| ojej cflo|Ej« RGB fiEim 

YCrCb gEHS gsM^ LUT(17)S #£|EhcK 

oj ccH fflaoil tya\ dHSbi^ gg. j^j. &ajg - 01-^ 0 |Bj § ° - |2c °jEl2||o|^(ii2)o)|Ai j*^ c-|| 

LUT(17)fc *i*KS 6)o)| Ai RGB c||0|e|* gE||s| §<M S3*}oi #^&cK 

5. LUT(17)& RGB zfZMI CHSH E||0|fffi 7fx|2 5SU l 2 C £J^2||0|^^(1 12)o)|Ai fllgsfe LUT# d|o^# o|gS|- 
04 ?J3 iJif ggA|?|x| ana ams S^A|?| 7 ^f 01^ aj^i- ^gA|*| *ajA|?|7m °JS3°.| 414 41 VIS ^ ?H 

£Eah LUT(17)£r *fl5ja ffl»^(16)o||Ai ftsjgj RGB D^|o|e^7^ cH^# i!t Blltijft #s|Ai g|7)| e}#?<4 rqb 

Aj£ Z[2|o| AJ£ BllUft SfO|S flg^ If Ghgch 

D/A B«^{l8)fc LUT(17)0)|Ai ft^gj c|x|# gg. o||o|Ei# °J5Mg>of 4j2S «8f2, LUT(17)a| 

« 4£ ^ AJS.S a Ml S 0|yi3 ij5.0)| a|g||A| £j«| §^E|7| miSOll X|°^(19)# gen ol^sn AJ;£2|- # 

7|S|0] C|X||}#3# tt4S&cK 



S BrSofl ccf# o||o|*|c|E|so|s| c|^=s)|o|g 0^ EH 7|x| 371 §i Hall a sjfc DTV ?j 

e!Nfll|0|^tt »e} 0Na|' 7|$2| NTSC4 VGA d22| ^ ^ cj| 0 1 ^ 7 1- 7\^i[0i DTV 5J NTSC^ VGA g& 
2| q^lBfloltt^ SUcK 

aa|H, S|5j2| pip, HEI-pip, OSD, S?J ffltt, LUT § oiei 7^1 seh°| c|^ta)|o^ 7fe& 

S2|7h SlcK 



g^ou di ^-B e||o|e|#s M£\ 5=' S^*KH ^ q|o|Elo)| qjoh §a §j X j\o\ 

A J5fi M|0|E-) °'5^^2K AJ7| EflO|EH 2J^^0)|A-| °<At C||0|Ei# g 5fL|f AjEHg^i ^7^^ °l 

0\2.± CHIS.2-1 °jEiB||0|^2K -^7| Lj\0\B] °<^^-0\\A-\ S^J §fiff 0\&*W D)|£E| °l E^l 0| ^^0|| 

*\ ft^l! ^fef q|o|E4# g^s D J! 3! ^aKt°t! Sehs £°>t! ^#^£K ^7| 551 a^«t»|A-) Bffa 

c-)|o|Eio)| g-^ag c|^= B ^|o| d||o|e|# £u-)^|o|s^ c|^=e)|o| *ia|^2K ^7 1 E||0|Ei oj^^oii 

M xflcHiisoii cc^ s_^ 3 bi q^a^|o| t]E\^-o\\M #^£|^ S^- c)|o|Ei# aj S §eH°| gAt q|o|E^ 

* c^s- S^a| 4 gah °j §aj ^a|^s sfe o||o|*|d|e| ilo|°| 

c|^#e)|o|§ X^I9*|. 

*)l 1 Soil SloiAH, ai-7| £ o(; bjg|«^ 2J^£|^ c|-B 3 7| a! HE)|gj a±# °J^m ^ 37| §i He<|°j# 
S S» a|7|2, a-)^ mz[ sajjs. 7 ^ o||o|Ei# Y Cb Cr7h 4:4:4°J ^al- i D J2£ ^ahej ° sgo 
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S o||o|*|c|E|HO|a| c|^fa|o|S ^a|S*|. 

*)l 1 m\ 2i°W, £PI ^ef 52} 91 g# *ial*oiw «33 g& e«o|E|ft ohrfan g & e||o|e|£ g 
tMfc c|x|if/oHrfsa Bt}*fi}.4PI &ai 52} fflt} SJ flai¥<>ll*l c|x|if qo|E|« aj 7( C)X | 
S/oWsa B«}*fi| fla|A|2j. □}# x|o^A|^Ai qx|g ggg ga|3^ x|g?« ci ?7M<>4 s § o S 
*fe oj|o|*|c|e|ho|s| c|^ia|o|§ g^flais*l. 

*ll 1 SMI StlojAi, AV7| c-JlolE-H a^^fec:|x|i|' EjHO| a^sj H7| §J sen gj ffofl die g>oW S^l^oj eh 

0|S# 3£§Sfe "BUS ^|0j^2K n B ^|oj *||CH^O||Ai C| X| E| «0| E. a JW ?«E|0||^A*| % MO|X| 

cH|o| h = sf A|a|tt ftajft si^goh ci^taiiol q|o|E|a|. c\±*z\\o\ s.°^s.9.[ oje^ a°t!Sfi §J xi|ot 

i!S §« l 2 C elEimiol^^, &7| «aa«J *H<H*a| *i|cHo|| a[B[ c|x|tf E|MO| ggft j<a|*K>i 

ejEiajol^S ej«o| e|eiHo|^fif, a^| ojiE.|oi|^M|L|. ho|x|o||o| ggg o«^u> 0 ^ 0( 

ft °jEi2||0|Aj3^ O)]E|0l|^|/a0|X|0)|0| o|E^|0|^2K & 7 | |2 C o|EHE||0|^^.0||Ai ft^g g-^aS C|±ftBl|0| 
Ci|0|Ei# el^g>Oh 0||S.a|O|| XJ&*K7| ?|SH °|Mi£||0| AjSfe D|^ftB||0| C||0|Ei °IE^|0|^^2K U§A|7_|. 

□ }c|- HHS|fi| *H#S# ^sfe *H#2 elEHfloli^s sfe o||o|*|c|EjMo|a| c|^#b)|o|# 

*M 1 SMI XI of a], a^| s_^ a ei c|^ga||o| *)BJ^ #7| D||Ha| °Je^|o|^^# 531 gajg c|^# 
e||o| c-itolE-i-g- US S D i°l SS-^oi Al^a c|^«aj|o| ?|*|o|| x-iiojAijrs #£j 

Sfe CHIOjEH ^#^£K & 7 | Cj\0\B] <^Si^-0\\A\ Xi|CHA|±0)| CC^f At 7 | ijajj SI-^cHH i^J bjSI-fj D||0|E^ 

Lj\0\E] S#^0)|Ai gBjHj EflOlE-Jft 2.U\$0\tW ft^Sfe ^AHEIS SXJO^ Sfe 0)| 0| *| C| E| S0| S| C| ^ 

ftailolg Saj. ^a|S*|. 



E.&1 
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YCbCr 
(4:4:4) 



OSD c||o|eh 




£bHajo| 
4:4:4 
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